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COMPOSITE LAMINATED SHEE'T
MATERIAL FOR CONTAINMENT SUMPS

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims the priority benefit of Canadian

Patent Application 2,499,849 filed on Mar. 9, 2005 entitled
“Composite Laminated Sheet Material for Containment
Sumps”, the contents of which are incorporated herein by
reference.

FIELD OF THE INVENTION

The present mvention relates to the field of composite
laminated sheet material for use 1in forming containment
sumps, specifically, composite laminated sheet material com-
prising of thermoplastic and thermoset plastic layers.

BACKGROUND OF THE INVENTION

Containment sumps are typically used with subterranean
piping systems such as those used at gasoline service stations
to move fuel or other liquid chemicals from an underground
storage tank to an above-ground dispensing station. Under-
ground storage tanks and the associated piping systems pose
serious potential environmental and fire hazards 11 the fuel or
liquid chemicals leak from the tanks and/or the piping sys-
tems 1nto the ground.

Operators of such tanks and piping systems are aware of
these potential risks and realize that a priority must be given
to the planning and construction of the infrastructure 1f under-
ground storage tanks and piping systems, especially for gaso-
line service stations. The development of piping systems
made of plastic materials have enabled cost-effective and
environmentally-friendly alternatives to steel piping systems
that can rust and corrode over time.

In gasoline service station 1nstallations, the piping systems
running between an underground storage tank and the gaso-
line pumps will typically pass through containment sumps,
one located above the storage tank and one located beneath
cach gasoline pump. The containment sump beneath a gaso-
line pump 1s an open-top container with a closed bottom to
catch any leaked liquids whereas the containment sump
mounted on top of an underground storage tank has both an
open top and 1s mounted directly to the top of the underground
storage tank. The top of the tank forms the bottom of the
sump. Containment sumps, when viewed from the top, may
be square, rectangular, circular, octagonal or any other
desired shape. Apertures 1n the sidewalls of the containment
sumps permit pipes to pass through. A common material used
in the construction of containment sumps 1s fibreglass rein-
torced plastic such as resin or other polymeric materials.

Other precautions taken to overcome environmental risks
include a secondary containment system for piping systems
from underground storage tanks to gasoline dispensing
pumps. This involves each primary fuel supply pipe being
placed 1n a secondary containment pipe that may be sealed at
the ends of the field supply and pipeline. The secondary pipes
prevent fuel leaking from a primary fuel pipe to escape into
the environment and convey any leaking fuel to a remote
sensing device. The secondary pipes are separate from the
primary pipes and are sleeved over the primary pipes when
they are installed between the underground storage tanks and
the gasoline pumps.

To prevent the ingress of water into containment sumps
through the pipe apertures 1n the sump sidewalls, 1t 1s neces-
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sary to seal the junction between the pipe and the sump
sidewall. One method used to accomplish this 1s to attach a
fitting or pipe entry boot to a portion of the sump wall around
the aperture and to place a rubber “boot™ that fits concentri-
cally about the pipe. The boot 1s clamped to both the pipe and
the fitting using, for example, Jubilee™ clips. Some types of
fitting are bolted to the sump sidewall where other types
comprise mner and outer parts that sandwich the sump side-
wall by having the inner and outer parts fastened to each other
by a screw-threaded connector that extends through the aper-
ture. These connectors often include a rubber seal located
between a portion of the connector and the sump sidewall.
Neither of these type of fittings provides a completely efifec-
tive seal between the pipe and a sump sidewall.

Over time, both types of seals can allow water to leak 1nto
the contamnment sump and accumulate. For containment
sumps located on top of an underground storage tank, this
makes maintenance of the sump bottom and tank entrance
very difficult. In addition to allowing the ingress of water,
defective seals between pipes and sump sidewalls can allow
gasoline and/or vapours to escape the sump into the environ-
ment. It would be preferable 1f a pipe fitting could be chemi-
cally bonded (solvent welded) or electro-fusion welded to
both the pipe and the sump sidewall. However, there does not
exist a fitting capable of being welded to both plastic pipes
and fibreglass-reinforced plastic containment sumps.

It 1s, therefore, desirable to have a composite laminated
sheet material for constructing a containment sump that
enables a pipe entry {itting or boot to be welded to both a pipe
and the sump sidewall.

SUMMARY OF THE INVENTION

The present invention 1s concerned with a composite lami-
nated sheet material suitable for structures, 1n particular, con-
tainment sumps. The sheet material comprises a thermoplas-
tic layer having a fabric backing on one side, and a layer of
thermoset plastic bonded to the fabric side of the thermoplas-
tic layer. The thermoplastic layer may be made of polyethyl-
ene, polypropylene, polyvinylchloride, polyamide, polyvi-
nylidene fluorid, ethylenchlortrifluorethylene, Teflon™ or
nylon but 1s, preferably, made of polyethylene. The thermoset
plastic layer 1s, preferably, a fibreglass-reinforced plastic
such as polyester resin, vinyl ester resin, epoxy resin or phe-
nolic resin.

Having a thermoplastic made of polyethylene makes it
possible to have a polyethylene pipe entry boot, such as those
described in British patent document GB2332255, to be elec-
tro-fusion welded to the thermoplastic layer, said boot dis-
posed about an aperture through the composite sheet material.
The polyethylene pipe entry boot can then be electro-fusion
welded to a polyethylene pipe passing through the aperture
and the boot. Alternatively, the pipe boot and the thermoplas-
tic layer can be chemically bonded to one another using a
solvent welding technique as well known to those skilled 1n
the art. Either way, a complete seal can be made between the
pipe and the thermoplastic layer.

In construction, the composite sheet material can have the
thermoplastic layer on either side of a pump sidewall but 1s,
preferable to have the thermoplastic layer on the interior side
of the sump sidewall. The thermoplastic layer itself 1s created
by contacting a layer of fabric on a thermoplastic layer that 1s
in a molten or liquid state. In this manner, the liquid thermo-
plastic can seep 1nto or permeate at least a portion of the
thickness of the fabric layer. Once the thermoplastic layer
cools and hardens, the fabric layer 1s firmly mechanically
bonded to the thermoplastic layer.
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To construct a containment sump made of the composite
sheet material of the present invention, panels of fiber-backed
thermoplastic are placed on the sides of the containment
sump mold, the fiber-backed side facing away from the mold
surface. Fibreglass-reinforced thermoset plastic i1s then
applied onto the panels and the mold to form the containment
sump. The liquid resin of the applied fibreglass-reinforced
plastic seeps 1nto and permeates the fabric layer of the ther-
moplastic panels to form a strong mechanical bond once the
fibreglass-reinforced plastic has cured. Preferably, the
method of application comprises spraying liquid fibreglass-
reinforced plastic onto the thermoplastic panels and the mold.

To use the containment sump with piping systems, aper-
tures suitable for pipe to pass through are cut through the
composite layer sidewall of the sump. A thermoplastic pipe
entry boot 1s placed on the thermoplastic side of the sump
sidewall and centered about the aperture. A pipe made of the
same thermoplastic, such as polyethylene, 1s passed through
the aperture and the pipe entry boot. A complete seal can be
made between the pipe and the thermoplastic layer by chemi-
cally bonding/solvent-welding or electro-fusion welding the
boot to the thermoplastic layer and then the pipe to the boot.

While the present invention 1s concerned with containment
sumps, 1t 1s envisioned that the composite laminated sheet
material of the present invention may be used 1n the construc-
tion of storage tanks, process vessels or any other structure
that may have thermoplastic pipes passing through the side-
walls of such structures.

Broadly stated, one aspect of the present invention 1s a
composite laminated material, comprising: a layer of thermo-
plastic having a layer of fabric bonded to substantially all of
one side of said thermoplastic layer; and liquid thermoset
plastic applied to said fabric layer whereby said liquid ther-
moset plastic permeates said fabric layer, and whereupon said
liquid thermoset plastic curing to a thermoset plastic layer,
said fabric layer bonds said thermoplastic layer to said ther-
moset plastic layer.

Another aspect of the present invention 1s a composite
laminated material suitable for bonding to a thermoplastic
pipe entry boot, comprising: a layer of a first thermoplastic
having a layer of fabric bonded to substantially all of one side
of said thermoplastic layer; liquid thermoset plastic applied to
said fabric layer whereby said liquid thermoset plastic per-
meates said fabric layer, and whereupon said liquid thermoset
plastic curing to a thermoset plastic layer, said fabric layer
bonds said thermoplastic layer to said thermoset plastic layer;
and whereupon forming an opening through said composite
laminated material suitable for passing a pipe made of said
first thermoplastic through and bonding a pipe entry boot
made of said first thermoplastic to said thermoplastic layer
side of said composite material disposed about said opening,
said bonded pipe entry boot 1s capable of providing a leak-
prool seal between said composite laminated material and
said pipe situated 1n said pipe entry boot and said opening.

Yet another aspect of the present invention 1s a method for
fabricating a structure made of a composite laminated mate-
rial, the method comprising the steps of: providing a mold for
forming said structure, said structure comprising a sidewall;
placing a piece of fabric-backed thermoplastic sheet maternial
on the portion of said mold for forming said sidewall, said
tabric-backed side of said thermoplastic sheet matenal facing
away from said mold; applying liquid thermoset plastic onto
said mold and said fabric-backed thermoplastic sheet mate-
rial to form said structure; and allowing said applied thermo-
set plastic to at least partially cure before removing said
structure from said mold.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A 1s an 1sometric view of a thermoplastic insert for
use 1n the present invention.

FIG. 1B 1s a side elevational view of a thermoplastic insert
used 1n the present mvention.

FIG. 2 1s a side elevational view of a containment sump
comprising the present ivention.

FIG. 3 1s a side elevational view of section A-A of FIG. 2.

FIG. 4 1s a top plan view of section B-B of FIG. 2.

FIG. 5 1s a close up top view of a sidewall corner 1n section
B-B of FIG. 2.

FIG. 6 1s an 1sometric exterior view ol a containment sump
comprising the present invention with a pipe entering the
sump via a pipe entry boot fitting.

FIG. 7 1s an 1sometric interior view of a containment sump
comprising the present invention with a pipe entering the
sump via a pipe entry boot fitting.

FIG. 8 1s an 1sometric view of a mold used for making a
containment sump comprising the present invention.

FIG. 9A 15 a top plan view of an underground chamber and
sumps associated with three gas pump 1slands.

FIG. 9B is a side elevational view of an underground cham-
ber and sumps associated with three gas pump 1slands.

FIG. 10 1s a partially cut-away side elevational view of an
underground tank supplying fuel to a pair of gas pump
1slands.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The present invention 1s a composite laminated sheet mate-
rial used in the construction of containment sumps.

Referring to FIGS. 1A and 1B, insert 18 for use 1n the
present invention 1s shown. Insert 18 1s made of a thermoplas-
tic. Examples of thermoplastics that can be used to form insert
18 include polyethylene, polypropylene, polyvinylchloride,
polyvinyidine tfluornid, polyamide, ethylenchlortrifluorethyl-
ene, Teflon™ and nylon. Preferably, insert 18 1s made of
polyethylene.

As shown in FIGS. 1A and 1B, insert 18 has fabric side 19.
The fabric used on 1nsert 18 may be made of polypropylene,
polyester or glass. Preferably, fabric side 19 is polyester.
Exemplary examples of insert 18 i1s a fabric-backed high
density polyethylene sheet material as manufactured by Agru
Kunststotftechnik GmbH of Bad Hall, Austria sold under the
product name “PE 80 Black™. Insert 18 1s, preferably, formed

from 5 mm thick sheets of PE 80 Black.

Referring to FIGS. 2 to 5, containment sump 10 1s shown.
Sump 10 1s made with the composite laminate sheet material
of the present invention. Sump 10 comprises sidewalls 12 and
bottom 14 to form an open-topped container. Sidewalls 12
and bottom 14 are made of a thermoset plastic, preferably,
fibreglass-reinforced resin or polymeric material. Insert 18 1s
laminated to sidewall 12 of sump 10. The manner in which
insert 18 1s laminated to sidewall 12 will be discussed 1n
further detail below. Insert 18 may be laminated to the exte-
rior or interior side of sidewall 12. In the examples described
within the specification, mnsert 18 1s laminated to the interior
side of stdewall 12 but 1t should obvious to those skilled in the
art that 1t would be possible to laminate insert 18 to the
exterior side of sump 10 as well.

Retferring to FIGS. 4 and 5, msert 18 does not extend
around the interior corner 20 of sump 10. This 1s done to
simplity the lamination of msert 18 to sidewall 12. However,
it should be noted that insert 18 may also be placed continu-
ously about the interior or exterior of sump 10 11 the requisite
time and effort 1s taken to form insert 18 1n that fashion.
Referring to FIG. 6, sump 10 1s shown with mounting surface
21 on sidewall 12. Mounting surface 21 1s the portion of
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sidewall 12 where 1nsert 18 1s placed on the interior side of
sidewall 12. On mounting surface 21, outer pipe entry boot 24
1s placed on sidewall 12 to allow pipe 22 to pass through outer
pipe entry boot 24 and an opening (not shown) 1nto the inte-
rior space of sump 10, as shown 1 FIG. 7. Referring to FIG.
7, insert 18 1s shown on sidewall 12. Sump 10 may have insert
18 placed only on one sidewall 12 or any number of sidewalls
12 that form sump 10. Insert 18 may also be placed on bottom
14. Inner pipe entry boot 26 is attached to outer pipe entry
boot 24 through the opening (not shown) with insert 18 sand-
wiched between them. Inner boot 26 further comprises boot
flange 28. Preferably, inner boot 26, outer boot 24 and flange
28 are all made of the same thermoplastic material that insert
18 1s made of, namely, polyethylene. Exemplary examples of

suitable pipe entry boots are those as described 1n interna-
tional patent applications PCT/GB98/03698, PCT/GB98/

04503, PCT/GB2003/004286 and PCT/GB2004/00931.

An example of a mold used to produce sump 10 1s shown 1n
FIG. 8. Mold 30 1s amold upon which liquid thermoset plastic
resin, preferably including a reinforcement component such
as fibreglass, 1s applied onto the exterior of mold 30 as well
known by those skilled 1n the art to form a container taking the
shape of mold 30. One such method of application 1s spraying
fibreglass resin 34 onto mold 30 using a spray gun 32. Fibre-
glass resin 34 1s a liquid thermoset plastic composite material
including fibreglass reinforcement in the resin matrix.

Mold 30 1s shown 1n an mverted position such that the top
surface of mold 30 forms bottom 14 of sump 10. In producing
the composite laminated sheet material of the present mven-
tion, one or more inserts 18 are placed on the side and/or
bottom surfaces of mold 30 using temporary adhering means
so as to hold mserts 18 1n position when fibreglass resin 34 1s
applied onto mold 30. Fabric sides 19 of inserts 18 are placed
facing outwards from mold 30 so that fibreglass resin 34 1s
sprayed directly onto fabric side 19 when sump 10 1s being
formed on mold 30. This allows mserts 18 to be placed on the
interior surfaces of sump 10. Fibreglass resin 34 permeates
tabric side 19 of inserts 18 as it 1s being sprayed onto mold 30.
After suilicient fibreglass resin 34 has been sprayed onto
mold 30 to form sump 10, sump 10 1s left for a sulficient
period of time to allow fibreglass resin 34 to set up and cure.
As fibreglass resin 34 has permeated fabric side 19 of inserts
18, a strong mechanical bond i1s formed between inserts 18
and fibreglass resin 34 as fibreglass resin 34 cures. Once sump
10 has cured sufficiently, 1t 1s removed or released from mold

30.

While FIG. 8 1s illustrated 1n a mold that 1s a “positive” in
a sense that fibreglass resin 32 1s sprayed onto the outside of
mold 30, it should be obvious to those skilled in the art that a
“negative” mold may be used where fibreglass resin 34 1s
sprayed onto the interior surface of a tub mold. In such an
example, mserts 18 may be placed on the interior surfaces of
the tub wall with fabric side 19 facing towards the interior
space of the tub mold. Fiberglass resin 34 sprayed into the tub
mold contacts fabric side 19 of nserts 18 and sets up in the
manner described above thereby resulting in inserts 18
located on the exterior surfaces of sump 10.

When sump 10 has been formed, a pipe may enter into
sump 10 through a pipe entry boot as shown 1n FIGS. 6 and 7.
An opening, such as a circular hole (not shown) 1s cut through
insert 18 and adjoining sidewall 12 of sump 10 of a sufficient
size to allow 1nner pipe entry boot 26 to pass through said
opening to join with outer pipe entry boot 24 thereby sand-
wiching insert 18 and sidewall 12 between them. Outer and
iner pipe entry boots 24 and 26 are, preferably, made of the
same thermoplastic as insert 18. Exemplary form of the
present invention uses polyethylene as the thermoplastic.
This allows flange 28, which forms part of inner boot 26, to be
bonded to insert 18 using chemical bonding (solvent welding)
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or electro-tusion welding, both well known to those skilled 1n
the art. If pipe 22 passing through the pipe entry boot into
sump 10 1s also made of the same thermoplastic, pipe 22 may
also be chemaically or electro-fusion welded to outer and 1nner
pipe entry boots 24 and 26 thereby forming a leak-proof joint
between pipe 22 and sump 10.

Referring to FIGS. 9A and 9B, one application of a con-
tainment sump made of the present ivention 1s 1llustrated.
Shown 1s an underground pipeline system 40 connecting tank
sump 38 to three gas pump 1slands 44. Located beneath each
pump island 44 1s a containment sump 46 having a composite
laminating sidewall for attaching pipe entry boots 42.

Referring to FIG. 10, another application of containment
sumps made of the present invention 1s shown. Underground
tank 50 1s buried 1n ground 49 and contains fuel 51. Bottom-
less containment sump 36 1s attached to sump base 60 atiixed
to the top of tank 50. Pump 54 draws fuel 51 up tube 64 to
deliver fuel 51 to pipeline 66. Fitting 57 fused to sidewall 58
of sump 36 provide a leak-proof joint between pipeline 66 and
sump 36. Pipeline 66 travels through ground 49 to contain-
ment sump 68. Fittings 57 provide leak proof joints between
pipeline 66 and each of sumps 68. Pipe risers 74 connect gas
dispensers 70 via shear valves 76 to pipeline 66 either through
tee joint 72 or elbow joint 75.

Although a few preferred embodiments have been shown
and described, 1t will be appreciated by those skilled 1n the art
that various changes and modifications might be made with-
out departing from the scope of the invention. The terms and
expressions used 1n the preceding specification have been
used herein as terms of description and not of limitation, and
there 1s no 1ntention 1n the use of such terms and expressions
of excluding equivalents of the features shown and described
or portions thereot, 1t being recognized at the scope of the
invention as defined and limited only by the claims that fol-
low.

What 1s claimed 1s:

1. A containment sump comprising a side wall for provid-
ing a leak-proof seal with a thermoplastic pipe, the sump
defining a pipe opening and comprising:

(a) a pipe entry boot aligned with the pipe opening and

made of a thermoplastic;

(b) a containment sump side wall comprising a composite
laminated sheet material comprising:

(1) a thermoplastic layer having a layer of fabric bonded
to substantially all of one side of said thermoplastic
layer;

(1) a iquid thermoset plastic layer bonded to said fabric
layer, and whereupon said liquid thermoset plastic
curing to a thermoset plastic layer, said fabric layer
bonds said thermoplastic layer to said thermoset plas-
tic layer;

(c) wherein the pipe entry boot 1s bonded to said thermo-
plastic layer of the composite laminated sheet material
and said thermoplastic pipe.

2. A containment sump as set forth in claim 1 wherein said
tabric layer 1s bonded to said thermoplastic layer by contact-
ing said fabric layer to said thermoplastic layer when said
thermoplastic layer 1s 1n a liquid state thereby allowing said
liquid thermoplastic layer to permeate a portion of the thick-
ness of said fabric layer prior to said thermoplastic layer
reverting to a solidified state.

3. A containment sump as set forth in claim 2 wherein said
thermoplastic 1s selected from the group consisting of poly-
cthylene, polypropylene, polyvinylchlonide, polyamide,
polyvinylidene tfluorid, ethylenchlortrifluorethylene, polytet-
rafluoroethylene, pertluoroalkoxy, fluorinated ethylene pro-
pylene and nylon.
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4. A containment sump as set forth i claim 1 wherein said
liquid thermoset plastic 1s selected from the group consisting
of polyester resin, vinyl ester resin, epoxy resin and phenolic
resin.

5. A containment sump as set forth in claim 4 wherein said 5
liquid thermoset plastic further comprises fiberglass.

6. A containment sump as set forth 1n claim 1 wherein said
tabric layer 1s comprised of polypropylene, polyester or glass.

8

7. A containment sump as set forth 1n claim 1 wherein said
pipe entry boot 1s electrofusion-welded or solvent-welded to
said thermoplastic layer side of said composite laminated
sheet maternal.

8. The containment sump of claim 1 which 1s a containment
sump, storage tank or process vessel.
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